DISCUSSION.
By A.J. HENRY.

.Mr. George Reeder’s observations at Columbia, Mo.,
reported upon in MonTHLY WEATHER REVIEW for
Qctober, 1919, associate & movement of cirrus from some
easterly point, with high temperature and drought in
Missouri and other parts of the great interior valleys.
In a letter from Mr. Reeder, dated June 21, 1921, he
reports, in part, as follows: “For about two weeks and
more, the atmosphere at the cirrus level has been in a
very stagnant condition, as observed at the Columbia
station. Finally cirrus clouds were observed moving
from easterly points on the 11th, 15th, 17th, and 1Sth,
and from the south on the 20th and 21st. * * *

“The surface conditions of the past 10 days have not
furnished any connections apparent or reasons why the
pppl(;r”pa.rt of the troposphere should flow back upon
1tsell.

~In order to get as much light as possible upon the sub-
ject the aid of the Aerological Division was sought.
l].s‘hrough the courtesy of that division the table presented
below has been prepared. This table summarizes by
dates all cases of the upper air currents observed mov-
ing from an easterly quarter at and above 5 km. The
general impression created by a study of the data of this
table is that in general interruptions to the general drift
of the air at higher levels from west to east are at best
local and temporary. There seems to be but little uni-
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formity in the direction of the upper winds from the east
at stations moderately close to each other except in the
single case of June 19 over southern Michigan, southern
Wisconsin, and northern Indiana—see the records of
Lansing, Madison, and Royal Center. Even in this case
the depth of the northeast layer was not uniform at the
three stations, being greatest at Lansing and least at
Royal Center; at Madison, moreover, a north-northwest
wind was observed above the north-northeast wind.

The daily weather maps for the dates on which winds
from an easterly quarter were observed give little.or no
indication of the cause of the movement from that direc-
tion, although it seems probable that the direction ob-
served at Broken Arrow, Okla., on the 11th, 12th, and
13th was due to the movement of an anticyclone across
the State on those dates. At this same station on the
17th strong southeast winds were observed at 10 km.
which may have been caused by a large anticyclone
which occupied the Gulf States.

Mr. W. R. Gregg, in charge of the Aerological Division,
is of the opinion that the matter of cirrus movement from
the east is simply a question of latitudinal temperature
distribution. If the gradient is steep, then westerly winds
of high speed are found aloft; in proportion to the de-
crease in the latitudinal temperature gradient there is
found a decrease in speed of the westerlies. If that gra-
dient becomes nil or 1s reversed the westerlies cease and
sometimes easterlies are found.!

1 Mo. WEATHER REV., Dec. 1919, 47: 853-851.

TABLE 1,—Air movemenis from easterly directions above 5 km. at kite and balloon stations, June 10-30, 19.21.
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June 10| 3:39 p. | Due West, 8. C............ n. 3inne. | 3| ene. 1 |
2:44p, | Key West, Fla............. ese. 5]e. 6} ne. 5 | ne. 7 | ne. 8 | nne. 8
4:05p. | Mareh Field, Caiif.. 100000 nv. | 6|ese. | 8
‘11| 3:35p. ) Broken Arrow, Okla....... sse. 4 | ne. 10
3:44p. | Denver,Colo............... se. 5(s. 51{8. 818 sse.
3:12p. | Key West, Fla...._. ese. 5 | ne. 4| nne 5| n. nne. 9
12| 805a. | Broken Arrow, Okla sw. 4[ese. |13 e, 12 | e. 13 | e. 14
18| 6:54a. do see, 4 | s3e. 2 | sse. 1n
8:13 a. w. 5| ne. 7(n. 3
746 a. nne. 3 | ne. 4le 7 | ene. ]
2:45p. .| ese. 5]e. 4 | ene, 2 | ene. 5 ! .
14| 71448, mp Benning, Ga..... wnw.| 4| ene. 2 | ese. 2 | ere. 4 ese. 5 | sse. 2| sse. 3 | se. 2! i
16 | 7:48a, |..... Oneeermrcncaonencnnnnns wnw.{ 2| ~fe. 38 2| aw. 4 sw, 2| sve. 2 : | ;
16| 2:48p. | Key West,Fla............. e. 5 | ese 5| ese. 4 | se. 6 | sse. 58 & | ssw. | 13| sw, 17 1 sw. 1R
.17 8:01 8, | Broken Arrow,OKkla....... s. 5| 8. 6 [ sse. 7 |sse. |10)sse. | 141 se, 20 | se. 21 | se. 17 - se. 14 ' se. 12 | ere. 13
333p. [...-. 0 U T .| ssw, 6| 8. Tls 018, a|s 7 ! i
7464, | Camp Benning, G nw, 5 | s3W 4| aw 4| s8w 3 5l se. 6| se. 9 | se. 0 se 7 | 5O 10
7:49a. | Dne West, 8. c... wnw,{ 31 w. 2{ wsw 4| w. 2 4 n 2 ese. 3 { ene. 3 i
18 | 8:08a. | Broken Arrow, Ok sw, 4 [ ssw 5ls. 5| se, 5 . 2 !
19 | 8:18a, | Lansing, Mich..... e 3 | ese. 5lene. [ uje. 6 . 4 (nne. | 4}ene. | 20: .
R220a, | Madisen, Wis.............. nne, 2| n. 7 1 nne, 5 | nne 9inne. |11 |{nnw.| 8 ! i
2:58p. | Royal Center, Ind.......... se, 2| n. 5 | nne. 7 1 '
20 | 8:20a, | Camp Bragy, N.C......... ne. 4 | nne. 6 : !
3.30p. |..... [ TN e enc. 5 | nne. 4 ; .
21 | 3:54p. | Arcadia, Calif.. 8. 4 | ese. 4 : ! H
3:30p, | Camp Brarme, N, sse. 1| ese. 3| ne. 9 ! < |
4:16 p, | March Field, Cahf wnw.{ 8]|e. 3 sse. 3 | sse, G | sse. 9|s. 7 . i
22| 2:45p. | Key West, tla... se, 3{wnw.| 3. nw 3 | ne, 2 nnw, | 3| ne. 4|n 4 nnw 5 i
23 1 4:14Dp. | Fort Omaha, Nebr.. .| n. 3 | ne. 6| 3w, 2| sw, 4| sw., |14 ! [
4:25p. | March Field, Calif......._.. nw. 7 | sse. 3
24 | 7434. | Comp Benuin:, Ga.........| w. 4| wsw.{ 1|8 2| ssm, 4 | sse. 3 | sse. 3 | se, 3 5. L] ‘
7:46a, | Key West, Fla. . 1 | ene, 6 | ene. 6 ;
3:22p. |....- L [ T . | 2| ene. |11 i i
7432, (‘-amQ Bennine, Ga. ..| waw.l 8| sse, 3 ! 8w, 3 ,
71494, | Due West, 8. C. ne, ! 2}e. 1| ssw. 51 ssw A ssw, f | ssw, 8 !
7:50a. | Key West, Fla. se. | 3fe 51| ese. 6 | ne. 4 !
248D, |....- do.......... sse. 3.]e 5iene. | 5)e. § | e 8 | se. 7 ' i
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RAINFALL AND EVZPORAT 1ON, GATUN LAKE

YEAR 1920 AND AVERAGE FOR YEARS OF RECORD g

Suvbmitted by
George E. Mafthew

Act. Clief Hydregrarher
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exceeded rainfall an arverage
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an average amovnt equivalznt fo 225" per day or
6.G5 C.F.S. per sq. mi.l l l
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NOTE : Rrerage Dry Season 120 days.
Evaporation exceeds rdinfall

an avergge amount eguivalent
to 1R per day or 3.82 C.F5.

10 YEARS OF RECORD.
| 1/9/] to 1820 incl. _]

NOTE: Average Reaimy Season 245 days. Rainfall
exceeds evaporation on an average armovnt
equivalent o &14" per day or 875 C.F.5, ——
per 33. mi.
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DAMAGE TO FORESTS BY HAIL IN NORTH CAROLINA.

By J. S. Houmes. State Forester, North (arolina Geological and
Economic Survey.
. [Raleigh, N. (", Tune 30, 1921.]

On Thursday afternoon, April 28, a very heavy storm
swept across northern Anson County, N. C. Hail fell
over a strip extending at least 4 miles east and west, from
Ansonville east to Mr. Bennett Nelme's plantation and
half a mile wide. The duration of the hailstorm was said
to be about three quarters of an hour, but the heaviest
lasted only about 15 minutes.

The direction of the storm seemed to be from the north-
east as windows on those two sides were broken, and the
old paint on those sides of buildings was marked by the
large hailstones. It was at the eastern limit of the storm
and toward the center of the strip that the worst damage
seems to have been done and the heaviest hailstones fell.
At Ansonville, according to reliable witnesses, the stones
were ‘ from the size of partridge eggs to that of hen eggs,”
while at the' Nelme plantation t.Tley were said to be as
large as baseballs. Gardens were demolished, many roofs
“{lergb blroken up, and the grain fields destroyed throughout
the belt.

Fruit trees, peach and pecan, were almost fatally in-
jured, only the upright branches being sufficiently sound
to profitably leave m the orchard. The other branches
have very many places where several square inches of
bark was knocked off. Few limbs which had more than
3-inch spaces uninjured were seen, when the State for-
ester visited the area six weeks after the storm.
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The country visited by this storm varies from rolling to
almost level. Probably two-thirds of it is in cultivation
and the other third is chiefly second-growth pine, lob-
lolly, short-leaf and long-leaf pines mixed, but mostly
loblolly. Some areas had heen cut within & couple of
years, leaving the smaller trees standing. On one area
there were a number of old-growth long-leaf pine trees
with the second growth lobloligy all around. The damage
to the forest seems to have been greater along the mid(ﬁe
of the strip, gradually diminishing toward each side. In
the belt of greatest damage perhaps half a mile wide and
a mile long, the pines have probably less than 10 per
cent of the foliage left, most of it having heen beaten off,
together with the twigs. The ground is still littered with
twigs, needles, and cones. So far, there seems to have
been no attempt on the part of the trees to put forth new
shoots, but probably there has not been time enough for
that. Some of the trees have already been attacked by
the pine-bark beetle and there seems little power of resis-
tance, as scarcely any gum is secreted where the insects
bored into the bark. ~The chances are that a much smaller
number of beetles to each tree will be necessary to kill
them. Much pine reproduction, even second or third
rear seedlings, was killed by the hail, the stems often
geing badly bruised. .

It seems certain that the owner has acted wisely in
selling for immediate lumbering the merchantable timber
on some 40 acres of the worst damaged forest, although
he had planned to hold this for future use and further

growth.



